ABSTRACT Twelve asthmatic adults each completed two six minute treadmill runs separated by an interval of 20 minutes. Running speed was constant for each subject, and inspired air temperature averaged 5.5°C (SD 1.5°) for both tests. Total minute ventilation and total respiratory heat loss showed no significant difference between the two runs. Forced expiratory volume in one second (FEV,) was measured before exercise and at five minute intervals throughout the recovery periods, during which subjects breathed room air at an average temperature of 1 7.8°C (1.80).
the inspiratory temperature averaged 6.0°C (2.00), led to a mean fall in FEV, of 37.3% (17.3%). This was not significantly different from the value recorded for the first of the paired runs with cool air. We therefore have been unable to confirm that exercise with warm humid inspirate may induce refractoriness to exercise induced asthma. Our data are compatible with the theory that refractoriness may be due to depletion of mediators during an initial exercise induced asthma attack.
Exercise induced asthma is commonly followed by a refractory period during which the bronchoconstrictive response to further exercise challenge is much diminished.'-3 Depletion of mediators released by airway mast cells is widely accepted as the explanation.3 - Twelve adult asthmatic subjects (10 male) gave informed consent. None of the subjects were taking corticosteroids. Treatment with bronchodilators and sodium cromoglycate was discontinued at least six hours before each study. All subjects had a history of exercise induced asthma and, in response to preliminary exercise testing, showed a reduction in one second forced expiratory volume (FEV,) exceeding 15%.
The subjects completed two experimental protocols in random order and on different days. Each required two six minute treadmill runs separated by a recovery period of 20 minutes. On one occasion both runs were performed with a cool, dry inspirate.
On the other occasion warm, humid air was breathed during the first run and cool, dry air during the second. For each subject the running speed was constant and was that found during preliminary testing to produce a heart rate of 80-85% of the age predicted maximum. ' °T he hot, humid inspirate was generated by two Hankscraft 207-V humidifiers and subsequently cooled to 37.3°C (1.7). There was substantial condensation along the inspiratory line, indicating saturation of the air at the point of inhalation.
Throughout the recovery periods after exercise with cool air the subjects breathed room air at 17.8°C (1.8°). After completion of exercise with warm, humid air, exposure to the conditioned inspirate was continued for two minutes to reduce the possibility of mild bronchoconstriction due to inspiration of cooler room air while ventilation rates were still high. Room air was breathed throughout the remainder of the recovery period. FEV, was recorded by a Vitalograph dry spirometer before and 5, 10, 15, and 20 minutes after each exercise challenge.
Maximum proportional reductions in FEV, (from the pre-exercise baselines), total ventilation, and total respiratory heat loss were after the second cold air run was significantly higher than after the first. Because of the lower FEV, before the second cold air run in our subjects the lowest postexercise values were almost identical. We could therefore argue that our subjects were refractory only in relation to the immediate pre-exercise readings. Given the bronchodilatation typically shown by asthmatics during the early stages of exertion," pre-exercise values may be an inappropriate baseline for assessing bronchoconstriction. Consequently, our failure to observe a refractory period after exercise with warm, humid inspirate might be a function of the higher baseline and might be attributed to inability of the subjects to show true refractoriness in any circumstances. The current publications on refractoriness to exercise induced asthma shows a startling lack of consensus. Experimental manipulation of the temperature and humidity of air inspired during recovery periods between successive exercise challenges may provide some insight. Our present findings are consistent with the theory that refractoriness after exercise induced asthma is due to depletion of mediators associated with airway mast cells, but alternative mechanisms are not excluded.
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